
ATTACHMENT 1 

IET-09 

ESTIMATION OF VOLUME OF CONTAMINATED SOIL 
FROM A FUEL OIL SPILL 

A. S. Rood 

AUGUST 7, 1991 

PROBLEM: What is the volume of contaminated soil which would result from a surface 
fuel oil spill of a known or estimated quantity? 

ASSUMPTIONS: 

. N GALLON FUEL SPILL 

. SOIL POROSITY = 0.33 (p) (Case at al., pg A-62) 

. THE RESIDUAL SATURATION CAPACITY (RS) = 0.10, 0.15, 0.20 

The residual saturation for fuel oils is approximately 33% of the water holding 
capacity of the soil. Dragun (1988) reports maximum RS values for different 
fuel oils. 

Table 1. Residual Saturation (RS) values for different fuels. 

Fuel RS 

light oil and gasoline 0.10 
diesel and light fuel oil 0.15 
lube and heavy fuel oil 0.20 

The volume of soil in cubic yards contaminated by a soil is given by (Dragun, 1988) 

“S = 0.2 x v 
P x (RSY 

where V, = Volume of contaminated soil at residual saturation (yd3) 
V nc = volume of discharged hydrocarbons in barrels 

= (N gallons of spilled fuel) x (1 barrel per 44 gallons) 

iS 
= soil porosity 
= residual saturation from Table 1 
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The estimated volume in cubic yards contaminated by a light oil or gasoline spill is 
given by: 

“s = 0.2 x N/44 
0.33 x 0.10 

The estimated volume in cubic yards contaminated by a diesel or light fuel oil spill 
is given by: 

"9 = 0.2 x N/44 
0.33 x 0.15 

The estimated volume in cubic yards contaminated by a lube or heavy fuel oil spill 
is given by: 

"s - 0.2 x N/44 
0.33 x 0.20 

Calculate a volume: 

N = 25 gallons 

RS = .20 (from Table 1) 

Therefore: 

"* = 0.2 x 25/44 = 1.6 cubic yards of contaminated soil 
0.35 x .20 

References: 

Case, M. J., Maheras, S. J., at al., Radioactive Waste Manaaement Complex 
Performance Assessment, EG&G Idaho Informal Report, EGG-WM-8773, June, 1990, 
Page A-62. 

Dragun, James, Soil Chemistrv of Hazardous Materials, 
Research Institute, Chapter 2, 1988. 

Hazardous Materials Control 
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ATTACHMENT 2 

TANK CONTENT 

SAMPLING AND LOCATION MAP 
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, FIELD SKETCH OF TANK LOCATION 

Include North Arrow and Scale or Dimensions 

FOAM STABlLlLt, -... -.-s 

TAN-627 

HOT WASTE TAM 
TAN-31 9 
(15M10 GALLONS) 

GASCLiK STORAGE 
TAM TAN-318 ,c- C., I NBC\ 

MONlTCX?lffi 
VACLT _...G., I 

iecorded by:,$? ~&-f?%?.~- Checked By: 
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G No Rash 
0 >2w4 

T$. closed cup 
0 open cup 

I mu0 
tiea, Of Cwnbuslio” 

- ,% 
nalagen cun*ent 
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0 NO Flash q aassd cup 
0 >SOOT q Open cup 

rj Erac,, > ILkI ‘.F J 
E. M.l.¶h ,q mtd (ppm, 0 EPA Emacm” - 



- i. I /i ,‘/ i ; ‘; 

ANALYTICAL REPORT * Form ARF-AL 

Date /; ,/>/p+j 

Agency Identification Number%&0171’3 
Account No. 431118 

X&G Idaho - INEL 
P.O. Box 1625 
Idaho Falls, ID 834X-2109 
Attention: Charles W. Ariss 

Telephone (208) 576-9(X5 

Sampling Collection and Shipment 
Sampling Site Date of Collection DorPmbPr 

Date Samples Received at DataChemWher 176. 19R9 

Analysis 
Method of Analysis 

Date(s) of Analysis 

Analytical Results 

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700 

27 



ANALYTICAL REPORT q Form ARF-AL 

Date ,&&y 

Agency Ideniification Number%ZkQEl? 
Account No. 43014 

EG&G Idaho - INEL 
P.O. Box 1625 
Idaho Falls, ID 83415-2109 
Attention: Charles W. Ariss 

sampling Collection and Shipment 
Sampling site Date of Collection rku!nkr04. 

Date Samples Received at DataChemm 06. 19R9 

Analysis 
Method of Analysis 

Date(s) of Analysis 

Analytical Results 

960 West Levoy Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700 
28 



tGLG Idaho. Environmental Chemistry. ROA 

Parsmater 
.----e-w- 

Volatlle Organic Compounds 
EPA Method 8240 

Results RON Its %esults Resvlts Results Results 
w/Kg w/Kg w/Kg w/Kg w/Kg w/Kg 

----__- __-____ ------- ------- ------ - -_--- -- 

l.!.l-Trichloroethane < 2500 
1.1.2.2-ietrachloroethane c 2500 
1.1.2-Trichlaroethane s 2500 
l.l-Oichloroethane < 2500 
l.l-Olchloroethene < 2500 
1.2.3.Trlchloropropane < 2500 
1,2-olchlorobenrene < so00 
1.2-Olchloroethane < 2500 
I.Z-Oichloroethece (totai) < 2500 
1.2~Oichlaropropane c 2500 
1,7-Oichlorobenrene < 5000 
1.4-Olchloro-2-butene ( 50000 
I.(-Olchlorobenrene ( 5000 
z- me 3775 J 
2. ,ethyl vinyl ether < so00 
2-Hexanone < 25000 
d-Methyl-Z-Pentanone < 25000 
ACetOll- < 50000 
ACrOleill c 25000 
Acrylonitrile c 50000 
Benzene s 2500 
Brcmodlchloromethane < 2500 
Brwnoform ( 2500 
Bromomethane c so00 
Carbon Oisulfide < 2500 
Carbon Tetrachloride c 2500 
Chlorobenrene < 2500 
Chloroethane < 5000 
Chloroform < 2500 
Chloranathane < so00 
Clr-1.3-Olchloropropene < 2500 
Olbromochlaromathanc < 2500 
Oibrnnanethane < 10000 
Oichlorodlfluoromethane < 10000 
Ethyl Hathacrylrte -z 2500 
Ethylbenzene < 2500 
lodcmethane ( 10000 
Hathylane Chloride 144s J 
styrane < 2500 
Tetrachloroethene 2095 J 

Customer Sample 10: 

Samole iype: 
Date Sampled: 

Oate Received: 
Ldb Sample IO: 

Oate Extracted: 
Oate Analyzed: 

LA8 BLANK TAN17051 
LO2 
Liquid 
06/06/89 

: : 06/06/89 
VELK1048 911lA10538 
10/23/89 10/23/89 
10/23/ag 10/23/89 

LAB ElAfIK TANl7OSL 
LO2 
Liquid 

: : 06/06/89 
06/06/ag 

'VBLKlO53 9HIAl053T 
10/23/89 10/23/89 
10/23/89 1of23!a9 

< 183 
c 1838 
< 1838 
c ,838 
s 1838 
-z 1833 
< 3676 
< 1838 
( 1838 
s 1838 
( 3676 
< 36765 
( 3676. 

5636 J 
e 3676 
< 1.5382 
c 18382 

SO04 J 
c 18382 
< 36765 
c 1838 
< 1838 
( 1638 
e 3676 
‘ 1838 
< 1838 
c 1838 
< 3676 
< 1836 
( 3676 
< 1838 
< 1838 
< 7353 
c 7353 
< 1838 
< 1838 
e. 7353 

1908 
< 1838 

1419 J 

< 25000 
c 25000 
< ZSOOO 
< 25000 
c 2sooo 
< 25000 
( 50000 
c 2sooo 
< 25000 
< 25000 
< 50000 
< 500000 
< 50000 

37750 J 
c 50000 
( 250000 
c 2SOOOO 
s 500000 
( 250000 
( 500000 
c 25000 
-G 25000 
< 25000 
< 50000 
c 25000 
< 25000 
c 25000 
-z moo 
< 2sooo 
< soooo 
< 25000 
( 25000 
e 1oaooo 
< 100000 
e 2sooo 
c 25000 
c *ooooo 

14450 J 
c 2sooo 

20950 J 

< 22523 
c 22523 
( 22523 
< 22523 
< 22523 
< 22523 
c 45045 
c 22523 
< 22523 
< 22523 
c 45045 
< d50450 
c 45045 
c 450450 
e 45045 
< 22s225 
c 225225 

86847 J 
s 22S225 
< 450450 
s 22523 
< 22523 
( 22523 
s 45045 
.z 22523 
< 22523 
( 22523 
< 45045 
( 22523 
c 45045 
c 22523 
( 22523 
c a0090 
e 90090 
c 22523 
c 22523 
< 90090 

23198 
( 22523 

9459 J 



Cant)nued 

EGLG Idaho. Environmental Chemistry. RCA 

Customer Sample IO: 

Pdrdmeter 
__-_ ____- 

Voldtile Organic Compounds 
EPA H&hod 8240 

To luene 
Trans-1.3-Oichioroprnpene 
lrlchloroethene 
Trlchlorofluaromethane 
Vinyl Acetate 
Vinyl Chloride 
Xylene (Iota 8 para) 
:Xylene !ortho) 

LAB ELAllK TANliOSL 
LO2 

c 2500 
c 2500 
( 2500 
( 5000 
< 25000 
c 5000 
< 2500 
< 2500 

< 1838 
c 1838 
< 183‘9 
c 3676 
< la382 
c 3676 

897 J 
c 1838 

LAB BLANK 

s 25000 
c 25000 
e 25000 
< 50000 
< 250000 
< 50000 
< 25000 
< 25000 

TANl705L 
LO2 

Results ReS"ltS Results 
@Kg w/b =3/Kg 

______- ___---- -____-- 

< 22523 
< 22523 
< 22523 
< 4504s 
< 225225 
c 45045 

29505 
Xi6 J 

? 
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EGLG Idaho. Environmental Chemistry. ROA 

Customer Sample IO: 

Sample Type: 
Odfe Sampled: 

Oate Received: 
Lab Sample ID: 

Date Extracted: 
Date Analyzed: 

P.3rametsr 

Semi-volatile Organic Compounds 
EPA Method 8270 

1.2.4.5-letrachlorabenrene 
i.Z.4-irichlorobenrene 
I.t-Olchlorobenrene 
1.3-Oichlorobenrene 
1.GOlchlorobenzene 
I-Chloronaphthalene 
I-Ilaphthylamine 
2.3.4.6-Tetrachlaroohenol 
2.4.5-irichlorophenol 
2.4.6-Tricblorophenol 
2.4-O~chlorophenol 
2.4~Oimethylphenol 
2.6Ointtrophenol 
2.' trotoiuene 
2.'. trotoluene 
Z-Chloronaphthalene 
Z-Chlorophenol 
Z-Hethylndphthalene 
Z-nethylphenol 
2-Naphthylamine 
Z-Nltroaniline 
Z-llltrophenol 
Z-PlColine 
3.3'-Oichlorobenridlne 
I-Hcthylcholanthrene 
I-Nltroanillnc 
4.6Olnltro-Z-methyl phenol 
d-Aminoblphanyl 
I-kmophenyl phenyl ether 
4-Chloro-3-methylphenol 
d-Chloroanilina 
P-Chlorophenyl phenyl ether 
4-Hcthylphenol 
4-Nltroaniline 
4-Nltrophenol 
7.lZ-Oimethylbenz(A)anthracene 
A,A-Olmthylphencthylarnine 
Acenaphthens 
Acenaphthylene 
Acetophenone 

LA8 BLANK 

I I 
I / 

SBLK1048 
10/18/89 
10/26/89 

Results 
w/Kg 

------- 

TA11170SL 
LO2 
Liquid 
06/06/as 
06/06/89 
SHlAlOS3T 
IO/16169 
11/13/89 

Results 

ug& 
-----__ 

c 3405 
< a405 
< 9405 
< 9405 
( 9405 
< 9405 
c $4115 
< 940s 
< 9405 
-G 9405 
( 9405 
c 94a5 
c 47Q25 
< 9405 
s 3405 
< 9405 
( 9405 

10537 
< 9405 
< 9405 
e 47025 
( 940s 
c 47025 
c 18525 
c 9405 
< 47025 
x 47025 
< 18525 
< 9405 
( 18525 
< 18525 
< 9405 
s 9405 
c 47025 
-z 47025 
< 9405 
< 18525 
< 9405 
< 9405 
< 9405 

TAnI 
LO2 
Liquid 
06/06/89 
06/06/89 
SMIAl053a 
lo/la/a9 
11/13/89 

Results Results Results Results 
wfKg WKg w/Kg w/Kg 

_ _ - - - _ _ - - _ _ _ _ _ - - _ _ - _ - - - _ _ - - 

( 9405 
< 96CS 
< 940s 
< 940s 
s 9405 
< 9405 
c 9405 
c 9405 
< 9405 
< 9405 
< 9405 
c 94a5 
c 47025 
< 9405 
e 9405 
c 9405 
( 9405 
< $405 
< 9405 
< 9405 
e 47025 
< 9405 
< 47025 
c 18525 
< 9405 
‘ 47025 
c 47025 
< 18525 
c 9405 
-z 18525 
< 18525 
s 9405 
c 9405 
c 47025 
c 47025 
< 9405 
< 18525 
< 9405 
c 940s 
< 3405 
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Cantinuea 

EGLG Idaho. Environmental Chemistry. ROi 

Customer Sample IO: LAB SLAIIK iAIlI7OSL TAYI705L 
LO2 LO2 

Parbmere7 
.-------- 

Semi-volatile Organic Compounds 
EPA Method a270 

Aldrtn 
Alpha-BHC 
Alpha-endoaulfan 
Aniline 
Anthracene 
aIS(Z-Chloroethoxy)nethane 
alS(Z-Chlorcethyl) Ether 
aiS(Z-Chloroisacrooyi)erher 
alS(Z-.thylhexyl)pnthalaLe 
acntldine 
aenro(G.H.I)perylene 
asnro(a)anthracene 
6anro(a)pyrene 
Benro(blfluoranthene 
aenro(klfluoranthene 
8enZOlc Acid 
Benzyl Alcohol 
asta-BHC 
Beta-endosulfan 
al! ~rylphthalata 
ct 1 
oeita-eflc 
Oi-n-butyl phthalate 
Ol-n-actylphthalate 
Olban~o(h.Hlanthracene 
Oibenrofuran 
Oialdrin 
Olethyl Phthalate 
Olmathyl Phthaldte 
Olmethylaminoazobenrene 
Olphenylamine 
Endosulfan sulfate 
Endrln 
Endrin ketone 
Ethyllmthanesulfonata 
Fluoranthena 
Fluarena 
tinma-EHC 
Hwtaehlor 
Uaptrchlor eporide 
Hexachlorobcnrcna 
Haxdchlorobutadlene 
Uexachlorocyclopentadlenc 
Hcxachloroethane 
Indeno(1.2.3-CO)pyrene 
lsophorone 

RCS”ltS RC5” I LS Results RC."l:S Results Res"i:r 
w/Kg @Kg WJb w/Kg W/Q ugikq 

_------ _------ ---_--_ -----_- ------- ---____ 

< 19500 
< 19500 
c n5ao 
c 9900 
c 9900 
< 9900 
‘ 9900 
c 0900 
e as00 
( 49500 
( 9900 
c 9900 
< 9900 
c 9900 
s 9900 
s 43500 
c 19500 
e 19500 
< 19500 
e 9900 
< 9900 
c 19500 
s 9900 
< 9900 
e 9900 
c 9900 
< 19500 
c 9900 
c 9900 
c 9900 
c 9900 
r 19500 
c 19500 
c 19500 
< is500 
c 9900 
< 9900 
< 19500 
< 19500 
‘ 19500 
( 9900 
< 9900 
c 9900 
c 9900 
< 9900 
c 9900 

* 

< 18525 
x 18525 
c 18525 
c 94a5 
( 9405 
< 9405 
< 3405 
G 940s 
c a405 
< 47025 
( 9405 
< 9405 
< 9405 
c 9405 
< 9405 
< 47025 
< 1852s 
< 18525 
< 18525 
< 9405 
< 9405 
-. 1852s 
< 9405 
c 9405 
< 9405 
< 9405 
< 18525 
< 9405 
c 9405 
c 9405 
c 9405 
c 18525 
( 18525 
< 1852s 
( I8525 
( 9405 
c 9405 
c 18525 
( 18SZS 
< 18525 
< 9405 
( 9405 
< 9405 
c 9405 
< 9405 
< 940s 

c ia 
( 18525 
c 18525 
< 9405 
< a405 
< a405 
< 940s 
< $405 
c 040s 
( 47025 
( 9405 
< 9405 
c 9405 
< 9405 
c 9405 
‘ 47025 
< 18525 
s 18525 
c 18525 
< 9405 
< 9405 
< 18525 
< 9405 
< 940s 
< 9405 
< 9405 
c 18525 
< 9405 
c 9405 
< 9405 
c 9405 
c 18525 
( 18525 
< 18525 
< Las25 
< 3405 
‘ 9405 
< la525 
< la525 
< la525 
c 9405 
c 94G5 
< 9405 
< 9405 
c 9405 
< 9405 
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Continued 

EGtG Idaho. Environmental Chemistry, ROA 

Customer Sample IO: 

Puameter 
.----___- 

Semi-volatile Organic Compounds 
E?A Wethod 8270 

Fethoxychlor 
flsthylmathanesulfonate 
n-Nitroaodibutylamine 
N-oitroso-dl-prapyldmine 
N-nltrosadimethylamine 
:I-nitrosodiphenyiamine 
:Idphthale"e 
~Nltrobenzene 
P.?'-000 
P.P'-OOE 
P.P'-001 
Pentachlorobenrene 
Pentachloronitrobenzene 
Pentachloroohenol 
Phendcetin 
Phendnthrene 
Phm2 I 
Pron4mide 
Pyrena 

LAB BLANK 

< 19500 
( 9900 
< $900 
< 9900 
c 9900 
r 9900 
< 9300 
c 9900 
c 19500 
c 19500 
c 19500 
c 9900 
c 19500 
e 49500 
< 19500 
< 9900 
c 9900 
< 9900 
< 9900 

* 18525 
c 9405 
Q 940s 
e 9405 
c 9405 
c 9405 

5633 J 
c 9405 
c 18525 
c 1.552s 
( 1.3525 
5 9405 
- 18525 
e 47025 
c 18525 
c 9405 
- 9405 
': 9405 
- 9405. 

c 1852s 
< 9405 
< 9405 
c 9405 
< 940s 
< 3405 
c 0405 
( 3405 
< ,a5*5 
c la525 
< 18525 
( 9405 
< 18525 
c 47025 
c 18525 
c 3405 
c 9405 
( 9405 
< 9405 
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P’ 7 

L.. .,d: 
Pa = 

comnentr: 
J 

Ml6 

Ml7 

Prac:ical quanritation level. This is the Lowest concentration reliably measurable (i.e.. 33% maximum 
uncertainty in precision and accuracy at the one standard deviation confidence levei) for normal samples 
during routine Laboratory operations. 

Less than. The value reported imnediarely follouing the less than SymboL in ihe practical quanritation 
Level (F-X) for the analytc. See the POL definition for further explanation of the PqL. The reported POL 
is adjusted for differences in sample weight, samp(e volume, sample moisrure content. and anaiyois dilutions 
whenever those parameters differ from that specified for the standard analytical procedure. 

Indicates an estimated value for target compounds (i.e., specific compounds for which the procedure was 
calibrated). The concantration is beiou the POL, but ?he compound was detected in the samole. In the 
case of compounds which are not target compounds (i.e., tencativeiy identified ccmpounds), the method is 
not calibrated to quantitatively measure their abundances. An estimated calibration factor is assumed to 
quantify these compoundr, therefore the reported concencrarions are estimated. 

Oue to the sample matrix (a liquid pith numerous particles), the aliquot analyzed for Volatile Organic 
Compounds was measured gravimetrically rarher than volmnetrically. For this reason. the concentration 
is reported in w/kg, rather than “g/L. The concencrarion in terms of w/L would be slightly higher 
than the ug/kg reported. 

DUB to the sample matrix (a Liquid with numerous particles), the aliquot analyzed for Semivalari~e Organic 
Compounds was measurea gravimetrically rather than volunerricaLly. For this reason. the concentration 
is repclrted in ug/kg. rather than “g/L. The consenrracion in terms of w/L uould be slightly higher 
than the w/kg reported. 

Technical end Ouality Review: Technical and Ouatity Review: 

Inorganic Technical Leader 

Puality Assurance Review Release ruthorizarion: 

Laboratory Wmager 

f 
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ECiG Idaho, EnvironmentaL Chemistry, ROA 

EG&C Idaho, Inc. 
Environmental Chemistry 
P.O. Box 1625, NS 4123 

Idaho Falls, ID a3415 

Thin repon of aneiysis CROAJ presenrs Fhe anaiyrica( rewLts for rhe analyses you requeered. Sample idenrificarion. 
sampling information, and Laboratory analysis information are Listed in a coiwn for each sample. Anaiyricai results 
are listed by analytical parameter belou the sample identification information. Acronyms and abbreviations used are 
defined ac the end of the reporr. A Ferrer and/or Letter number ftag imnediacely ro the righr of a paramerer, merhad. 
POL and wits, result. or any other enrry indicares an WLifying camnent also provided at the end of the reporr. 

Prepared for: 

U.A. Rhoades 
Tank Closure Program Manager 
Environmental Resrorarion Program 
C&G Idsho. Inc. 
P.O. 90x 1625, HS 8101 
Idaho Falls, ID a3415 

Repor; Identification: 

ROA Number: 218 
Date: 11/03/89 
Charge NO.: XI Foa4Jo 

P*W: 1 

analysis Results Sumnary for Tank TAN 1705 

This report provides results for the follouins: 

-Ignitability 
-TaraL msra,s 
-Toxicity Extraction Procedure (EP) and r&W analyses of the exrracr 

%lllWy: Aqueous phase - The samples do exhibit the characteristics of EP Toxicity for metals for this phase. 

Oil phase _ The samples do not exhibit rhe characteristics of EP Toxiciry for merals for whir phase. 

Under method 1310, oil san@es may be treated es either Liquids or solids, depending 
upcn their densiries, <e.g., heavy oils and greases are rreared as sotids and require 
the EP extraction procedure: lighter aiLs mey be created as a Liquid and are digested 
for iora( marals). Insufficient senile volun of the oil phases existed to determine 
whether they should ba treeled es liquids or SoLids; therefore, based on visual 
examination. the oil phases were treated es Liquids and digested for tocaL metals. 
Toral metals results are normally reparted in units of w/kg. so total concenrrarions 
were Wriplied by the oil phase density to cowerr to units of "g/L for comparison to 
the EP Toxisiry regubrory limits. 

Ignitability . The samples do not erhibir the hazardous characteristic of Igniribiliry. 

Additional analyses as originalLy requested arc underway and rheir results uiLI be submitted 
in a separate report as soon as available for the foilowing: 

-Volatile Organic Compounds 
-Semivolati(e Organic Compounds 
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SampLing Sire: TAN 
Tank lo: TAN 1712 

SampLe Type: BLa"k Multiphase 
customer SmpLe! ID: TAN1712LL01 

Paramcrer 
.--....._ 

LI 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

zinc 

Sampiing Date: 
Dare Received: 
Lab Sample 10: PB 

Date Extracted: io/23/89 
Dare Anatyred: 10/27/89 

ncrcury Dare axrracred: 10/26/89 
Mercury Dare Analyze.,: 10/27/89 

Remarks: Lab Blank 

Method POL and Unirs Rewl r 
_......._ .___.-.--...... ..__...._ 

EPA W-846 6010 

EPA %-a46 6010 

EPA SU-a46 bole 

EPA W-a46 6010 

EPA SU-a46 6010 

EPA N-846 6010 

EPA SW8‘6 7470 

EPA SU-a46 6010 

EPA N-846 6010 

EPA W-846 6010 

EPA SW846 6010 

EPA W-W 6010 

250 ug,i *POL 

200 W/L SPQL 

5 WL WQL 

10 US/L 16 

25 "9/L SPOL 

150 W/L BPaL 

0.2 "g,L BPOL 

40 q/L SPPL 

300 "9/L BPQL 

10 "S/L BPOL 

500 W/L BPQL 

20 "9/L 43 

36 

06/06/89 
06/06/89 
9HIAlo48 
iof23/89 
lo/27/89 
10/26/89 
io/27/89 
Aqueous Phase 

TAN 
TAN 1712 

Mulriphase 
TAN1712LL02 

06/06/89 
06/06/89 
9MlA1049 
m/23/89 
qo/27/89 
IQ/26189 
10/27/89 
Aq"eo"s Phase 

Result 

BPOL 

225 

BPQL 

BPQL 

25 

BPOL 

BP0L 

8PQL 

BPQL 

BPQL 

BP0L 

237 

BPPL 

BPOL 

SPOL 

BPCL 

SPOL 

SPQL 

BPOL 

BPOL 

SPQL 

SPOL 

BPDL 

256 9 



55% Idaho, Enviro?nwxal Chemistry, ROA 

?a@ 3 Sampiing Site: 
Tank ID: 

Sample Type: 
cusromer Sample 10: 

Sampting oare: 
Date Received: 
Lab Sample IO: 

Date Extracted: 
OuCe Analyzed: 

MerC"ry oate Exrracred: 
Mercury DdCO Analyzed: 

Remarks: 

Parameter Method PPL and Units 
-___._-__ ___.__.._______ 

EPA W-846 6010 

EPA W-846 6010 

EPA W-846 6010 

EPA W-a46 6010 

EPA W-846 6010 

EPA W-a46 6010 

EPA W-846 7471 

EPA W-846 6010 

EPA SU-a46 6010 

EPA SW-846 6010 

EPA W-846 6010 

EPA %-a46 6010 

6.2 mg/kg 

5.0 mg/kg 

SPOL 

SPOL 

0.12 mg/kg SPOL 

0.25 mg/kg SPOL 

0.62 w/kg SPaL 

3.8 mg/kg EPPL 

0.0065 mglkg 0.0065 

1 .O m/kg 

7.5 mglkg 

0.25 mg/kg 

12.5 w/kg 

0.50 mg/kg 

SPPL 

SPPL 

SPoL 

SPQL 

SPOL 

ELank 

TAN 
TAN 1712 

Multiphase 
TANl712LLOl 

PS 
io/23/89 
10/27/89 
10/26la9 
w/27/89 
Lab *lank 

Result 

06/06/89 
O6/06/89 
9wAl04a 
10/23/89 
10/27/89 
10/26/89 
10/27/89 
oil phase 

Result 
____..__. 

Comnenrs 06, '115 

-c 19 

-z 1s 

x 0.38 

< 0.75 

< 1.9 

< 11 

0.0080 E 

L.9 

< 22 

s a.75 

< 38 

2.9 

TAN 
TAN ,712 

Hulriphase 
TAH1712LLGZ 

06/06/89 
06/06/89 
9MIAlOL9 
10123ra9 
10127fa9 
10/26/89 
10/27/89 
Oil phase 

c,mnenrs 36, M?S 

< ,a 

q 15 

0.u 

c 0.74 

< 1.a 

< 11 

0.0074 3 

s 2.9 

< 22 

3.3 

< 37 

7.3 



Eoib Idaho, Environmafita( Chemisrry, ROA 

Page SampLing Sire: TAN TAN 
Tank 10: TAN 1712 TAN ,712 

sample Type: Multichase Muiriphase 
CUS~W Sample 10: TAN17lZLLol TANl712LLOl 

SampLinS aace: 06/06/a9 06,06,89 
Date Received: 06/06/89 06/06/89 
Lab Sample 10: 9HIA104a 9MIAlOLa 

Date Exrrasted: 10/23/89 io/23/89 
OBLa Analyzed: 10/27/89 10/27/89 

Mercury Data Extracted: 10/26/89 10/26/89 
Mercury Date Analyzed: 10/27/a9 10/27/89 

R&VJ*rkS: Aqueaus Phase Oil Phase ReglllaIWY 
Oeiinirion 

Parameter Method Units Resul I aesu1r ~ccmlwlr PO21 
._.._.__. __.___.._ ____-__..-__--- ._...____ .__ . . . . . . .._......... 

Hazardous Uasre Characterization as prescribed by Resource Conserkation and Recovery AC: (PL 94-5aO) 

EP Toxici ry 

Msrals AA-ltP 

EPA SU-a46 1310 

Arsenic EPA SU-a46 6010 

E*riun EPA W-846 6010 

r 1 EPA W-846 6010 

Chromium, Total EPA SU-a46 6010 

Lead EPA SU-a46 6010 

HercUP/ EPA sumaL 7470 

Selenium EPA SU-a46 6010 

SilVW BPA SU*a46 6010 

Organic Comwunds in axcracr NP, 

Corresivity HA 

Xeacrivity NA 

W/L 

W/L 

US/L 

W/L 

U9lL 

W/L 

W/L 

W/L 

20 c 

ccmnenc EPl 

‘ SO 

225 

cs 

e 10 

c 150 

< 0.2 

c 300 

s 10 

Comne"rS EPl.EP7 

< 16 

< 13 

< 0.32 

< 0.64 

c 9.6 

0.006a 

‘ 0.64 

mAr. conc.j 
5000. 

,ooooo 

5000 

5000 

200 

1000 

(min. temp.1 
60 



EC36 ',ilo, EnvironmentaL Chemisrry, ROA 

?agc 5 Sampling Site: TAN TAM 
Tank ID: TAN 1712 iA.N 1712 

sampie rype: Multiphase Multiphase 
CUEtOrmr sampie 10: TAN1712LLo2 TANl712LLoZ 

Sampling Cute: o6/06/89 O6/06/89 
Oare Received: Q6/ob/a¶ o6/06/89 

Dare sxtracced: 9MIA1049 PHlA,OCP 
Lute ma1yr@d: 10/23/89 10/23/89 

Mercury Dare Exrrscred: 10/27/89 10/27/*9 
Mercury Dare Analyzed: 10126189 10/26/89 

Lab sampie iD: lo/27189 10/27/89 ilegu1orory 
Remarks: Aqueous Phase Oil Phase Oefiniiion 

Paramerer Method Uni cs RS"LC ReS"LC (comnenr RO2) 
. . . . . . . . . . . _ _ . _ . _ _ ..__...__.._... . . _ _ . _. . . . .._.__ ._.._........ 

Hazardous Waste Characterization as prescribed by Resource Conrerva~iion and Recovery AC: (PL 9L-580) 

EP Toxicity EPA su-8L6 1310 

Haraln AA . ICP 

Arsenic EPA SW846 6010 

Barivrn EPA SU-8M 6010 

m EPA SW866 6010 

Chromium. roral EPA SWBL6 6010 

Lead EPA SW-846 6010 

HmT"ry EPA SU-aL6 7470 

Seleniwn EPA SU-a46 6010 

SilVW EPA SW-846 6010 

Organic Compounds in Exrracr HA 

Ignitability EPA SW846 1010 

U9lL 

US/L 

q/1 

W/L 

U9/L 

U9/L 

U9/L 

U9/L 

20 c 

Reactivity NA 

39 

Comnenr EPl 

< 250 

< ZOO 

<5 

c 10 

s 150 

c 0.2 

-i 300 

‘ 10 

C~mnenrs EPl.EP7 

.c 1s 

< 12 

0.35 

< 0.59 

c a.8 

0.0059 

2.6 

abovs 110 above 110 

max. conc.1 
5000 

100000 

1000 

5000 

saao 

200 

1000 

5000 

(min. temp.) 
60 

,.. ,.. ., _ ,. ,.,. ., .~ ,. 



EC&G Idaho. Environmenral Chemistry, ROA 

Page 6 

‘: 
>L = 

POL = 

C-MS: 
8 

06 

EPI 

EP3 

EP7 

J 

Rtl2 

Relou pracricai quanrirarion level. See PPL definition for furrher explanation of practical quanriiation ievei. 

Practical quantitacion Level. This is the Lowest concentration reliably measuraole (i.e., 33% meXiM 
uncerrainty in precision and accuracy et the one standard deviarion confidence level) for normal samples 
during routine Laboratory operations. 

ihs prasmca of this element/compound in the as~ocieted Laboratory method blank indicates the analyce 
found in the sempia mey be partially or somplete(y e resutr of laboratory contamination. 

Analyses of the oil matrix of these samples requires sample diluvian, which results in the sample- 
specific PQLs being 3 to 10 times higher than the values iisted. 

The sample does nor exhibir the characterisrics of EP Toxiciry ior merals for ihis chase. 

ihe sample doca exhibit ihc characteristics of EP toxicity for metals (i.e., mete4 ConcenrratiOnS exe& 
the regulatory meximm concentration). 

Under wxhcd 1310, oil samples may be treated as either Liquids or solids, depending upon their 
densities (e.g., heavy oils end greases are treated a* rolids and require rhe EP extrac:ion procedure: 
Lighter oils mey be treated as a Liquid at-d are digesred for total metals). lnsufficienr sample 
volume of the oil phases existed to determine uhecher they should be treated es Liquids or solids: 
zherefore, based on visual examinscion, the oil pheras were treated es Liquids and digesred for total 
metals. Total marals results are normally reported in wits of w/kg, so totai concentrations were 
nuitiplied by the oil phase density to convert to units of "g/L for comparison to the EP Toxicity 
regulatory limits. 

The oil phase of the sample wee digested using SW-B'+6 Method 3030 (a sulfuric acid reflux). Reported 
vslues for bariue may be biased Lou by up to 80%. as indicatd by or: data, due to precipirarian ee 
barim rulfete. nercury analysis was performed on a portion of the Method 3030 digestate. 

Source of the regulatory definitions is the Resource Conservation and Recovery Act. 

Technical and aualiry Review: 

Duality Assurance Review: 

Technical and Quality Review: 

organic Technical Leader 

Rslessa Authorization: 

ldseph 1. Bennett, Ph. 0. 
Labwarorf neneger 



Idaho National Engrnaenn9 Labomw, 
EGG Idaho, Inc. 

Environnenral Chemisrry 
P.O. 90x 167.5, HS 4123 

Idaho fails, 10 83415 

lhis rewrt of analysis (ROAO presents the analytical results for the analyses you requested. Sample identification, 
sampling infOrWtiOn, and Laboratory analysis infonatian are Listed in a collnn for each sample. Analyrical resutrs 
WF Listed by analytical parameter belou the oanple idenrificarion infonna:ion. Acronyms and abbreviations used we 
defined II the end of :he report. A Laerer and/or Letter numbar flag inrnediataly to the right of a ~wamerer, merhcd, 
PO1 and units, result, or any other entry indicates an amplifying ccmrent also provided 8t the end of the report. 

REPORT Of AWALISIS 
INEL Tank Closure Program 

Prepared for: Reporr Identification: 
Hichaei J. Solan ROA Nmoer: 890087-c 
Tank Closure Program Manager Date: 06/06/90 
Environmcnral Restoration Program Charge HO.: 3RIF08400 
EGG Idaho, Inc. 
P.O. Box 1625, MS 8105 Page: 1 
Idaho Falls, i0 a3415 

Analysis Resulrs Summary for Tank TAN 1705 

Cancellation: 
-ROA 218, 11/03/89 

This report provides resutts for the following: 
-!gnirability 
-Total mcra,s 
-Toxicity Extraction Procedure CEP) and metal analyses of the exlnct. Results reported in this 

ROA supcrcede those reported on 11/03/89, ROA 218. An error in data reducrion caused the rewrred 
EP Toxicity metals concentrations for the oil phase to be wdersnted by a facror of 1000. 
(Values reported for ignitability and total metals are unchanged frMl the previous report.) 

sulIl!ary: Aqueous phase - The ranples do exhibit the characteristics of EP Toxicity for metals for rhis phase. 

Oil phase - The sawles do not exhibit the characteristics of EP Toxicity for metals for this phase. 

Under method 1310, oil samples may be treated as either liquids or solids, depending 
upon their densities, (e.g., heavy oils and greases are treared as solids and require 
rhs EP extraction procedure; Lighter oils may be treated as a Liquid and are digested 
for rota1 metals). Insufficient sample volrw of the oil phases existed to detenina 
uhethcr they should k treated BS liquids or solids; therefore, bnsed on visual 
examination, the oil phases were created as Liquids and digested for total metals. 
Total nmrals results wa normally repercsd in Writs of w/kg. so total cancsnCrations 
m-e ~Ltiplied by the oil pkass density to convert to units of w/L for comparison to 
the EP Toxicity regulatory Limits. 

Several analyces have a repartcd ( vslua (the swte rpacific PCL), uhich indicates that 
the analyres were not detected in this sample phase at Levels exsreding the P'JLS. The 
tired values are near to or exceed The maxi- regulatory Limits for the analyres: 
however. since the analytes were nor detected in the total msrals analysis, it is wlikely 
that the actual sample concentraciws uould exceed the regulatwy limits. 

Ignitability - The s~ples do not exhibit the hazardous characteristic of Ignitability. 

$a EBzf~m.. inc. P. 0. BOX 1625 Idaho Falls, ID E-3415 
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EGG Idaho. Enviromenral Chemistry, ROA 899087-C 

Paqr ’ Sampling Sire: 
Tank IO: 

sampie Type: 
custcmer Sample IO: 

Sampiing Date: 
Dace Received: 
Lab sample IO: 

Oare Extracted: 
Dare Analyzed: 

Hcrcury Dare Exrracxd: 
!,ercury Oatc Analyzed: 

Ranarks: 

nera1s A4 . ,CP 

*rocnic 

Barium 

Cadmium 

Chromium 

copper 

-rd 

Selenium 

Si LVW 

Thallium 

zinc 

EPA W-846 6010 

EPA W-846 6010 

EPA SU-6L6 6010 

EPA W-846 6010 

EPA W-846 6010 

EPA N-846 6010 

cm SW846 7470 

EPA W-846 6010 

EPA W-846 6010 

EPA W-846 6010 

EPA N-846 6010 

EP4 SW-846 6010 

250 "q/L 

200 "g/L 

5 UglL 

10 ".3/L 

25 ug/L 

150 W/L 

0.2 "q/L 

40 uq,L 

300 W/L 

10 "g/L 

500 UglL 

20 W/L 

.- 

TAN 
TAN 1705 

BLank Hultiphase 
TAH1705LLOl 

PB 
lo/u/a9 
io/27/89 
10/26/89 
lo/27189 
Lab Blank 

Result 

06/06/89 
06/06/89 
PHIA 
10/23/89 
10/27/89 
10/26/89 
10/27/89 
Aqueous Phase 

Result 

TAN 
TAN 1705 

Hulciphase 
TANl705LL02 

O6,06,89 
o6/06/a9 
5HIA1053 
w/23/89 
10127189 
10/26/a9 
lOi27/89 
Aqueous Phase 

Result 

SPDL BPQL SPdL 

BPOL 16aoaaa 135aooo 

BPQL BPQL 8PCL 

16 

8PdL 

8PdL 

BPOL 

8PdL 

8PdL 

BPPL 

SPPL 

43 

62 8 70 B 

BPOL 8POL 

SPOL SPOL 

0.56 0.54 

76 67 

BPOL 

SPQL 

BPCL 

742000 



ECSC Idaho, Environmental Chemistry. ROA 890087-C 

PV 3 

Parameter 
. .._.____ 

Sampling Sire: 
Tank ID: 

sampie Type: 
C"scMer sample ID: 

Sampling Dare: 
Date Received: 
Lab sample ID: 

Date Extracted: 
Oate Analyzed: 

Memwy Date Extracted: 
Mercury Dare Analyzed: 

Rexarks: 

Method POL and Units 
_________ _--------____-_ 

*erais - ICP 

Arsenic 

Barium 

Cadmium 

Chrcmium 

capper 

'ad 

,*rcury 

Nickel 

Selmiurn 

Silver 

Thalliw 

zinc 

EPA W-846 6010 6.2 mg/kg 

EPA W-E46 6010 5.0 mwkg 

EPA W-846 6010 0.12 mg/kg 

EPA su-846 6010 0.25 mgikg 

EPA W-846 6010 0.62 m/kg 

EPA W-846 6010 3.8 Wkg 

EPA su-846 7471 o.ac?65 ng,kg 

EPA SW-846 6010 1.0 w/kg 

EPA W-846 6010 7.5 w/kg 

EPA W-846 6010 0.25 m-g/kg 

EPA su-a46 6010 12.5 mg/kg 

EPA SW846 6010 0.50 mg,kg 

TAN 
TAN 1705 

SLank Multiphase 
TAN17OSLLOl 

PB 
10/23/89 
10/27/89 
10/26/89 
lo/27189 
Lab Blank 

06/06/89 
06/06/89 
9HIA1052 
10/23/89 
10/27/89 
(O/26/89 
10/27/89 
OiL phase 

MSUlC 
. ..-____. 

Comnents 06, n15 

8PPL 'i 62 

SPaL ( 50 

SPPL ( 1.2 

SPQL 'i 2.5 

SPQL < 6.2 

BPQL - 37 

BPQL 0.014 

8PQL - 9.9 

SPQL -c 74 

SPQL 8.2 

BPQL q 120 

8PQL 532 

TAN 
TAN 1705 

nultiphase 
TAN170SLLO2 

06/06/89 
06/06/89 
9MIA1053 
10/23/89 
lo/27189 
10/26/89 
10/27/89 
Oil phase 

CamnenLs 36, H15 

'i I20 

c 98 

c 2.4 

'i 4.9 

5 12 

T73 

c 0.021 

. 20 

': 150 

': L.9 

< 240 

522 

43 



EGSG Idaho. EnviromcnraI Chemistry, ROA 890087-C 

Par L 

Parameter 
. . _ . _ _ . . _ 

EP Toxicity 

Herais AA-ICP 

Arsenic 

sarium 

Cadmim 

Sampling Site: 
Tank IO: 

Sample Type: 
cusramcr saqa1e IO: 

Sampling oare: 
Oare Received: 
Lab Sample ID: 

oar* Extracted: 
oats Analyzed: 

i+srcury oate Extracted: 
Mercury oara Analyzed: 

Remarks: 

T*N 
TAN 170s 

Multiphase 
TANl7OSLLOl 

06,06,89 
06/06/89 
9HIAlOSZ 
10/23/89 
10/27/89 
10/26/89 
10/27/89 

Aqueaus Phase 

TAN 
TAN 1705 

Mul:iphase 
TAN1705LLOl 

06/06/89 
06/06/89 
9HIA1052 
10/2'5/89 
10/27/89 
10/26/89 
1oi27/89 

Oil Phase 

Method Units kSU1 c ReSUli 
___._____ _______________ ._____-__ __ ____._ 

Hazardous Vase Charac:eriracion as prescribed by Resource Conservation and Recovery AC: 

EPA sea46 1310 Comnr EP3 comenrs w7.i~~ 

EPA SW-846 6010 

EPA W-846 6010 

EPA SW-8L6 6010 

U9/L 

U9/L 

U9/L 

'romiun, Taral EPA SW-846 6010 

..ad EPA W-846 6010 

Mercury EPA SU-846 7470 

Salmium EPA SW-846 6010 

Silver EPA W-846 6010 

Organic Compounds in Extract HA 

Corroriviry WA 

_ 
Ignitability EPA N-846 1010 

Reactivity N* 

U9/L 

W/L 

U9/L 

W/L 

W/L 

20 c 

( 250 ( s6oao 

1600000 EP3 < 45000 

s5 e 1100 

62 B < 2300 

c 150 -z 34000 

0.56 13.0 

-s 300 s 68000 

-G 10 7400 

above 110 above 110 

Regulatory 
Oefinirian 
(comnenr RDZ) 
._........... 

(min. cew.1 
60 



EC&G Idaho, EnvironmenraI Chemisrry, ROA 890087-C 

28 SampLing Site: TAN TAN 
Tank LO: IAN 170s iAN 1705 

Sample Type: Multiphase nulciphase 
Currcmer samp,e 10: 7ANl705LL02 TM41 705L‘OZ 

Sampling Dare: Ob/Qb/8? 06/06/W 
Oate Received: Ob/Ob/a9 06/06/89 

Date Exrracted: 9NIA1053 9HIAlD53 
Date Analyzed: iom/aq 10/23/89 

nercury Data Extracted: 10/27/89 10/27/SP 
Mercury oare Analyzed: IORb/ 10/26/89 

Lab Sample XD: 10/27/89 10/27/89 Regular?ry 
Remarks: Aqueous Phase Oil Phase Defini:ian 

Parameter Herticd units Result RW%llt (ccmnenr 302) 
. .._-____ ___-___._ __________..__. .___. _-.. _ _ _ - _ _ _ . . . . . .._..... 

Hazardous Ua~re Characterization as prescribed by Resource Conservarian and Recovery AC: (PL 91-580) 

EP iaxiciry EPA su-846 ,310 

Hecats AA . ICP 

Arsenic EPA W-846 6010 

aarim EPA w-a46 6010 

Cadmium EPA W-846 6010 

wbromium, Tocal EPA SU-846 bO,O 

dd EPA su-a46 6010 

HCr'CUPy EPA w-846 7470 

SGtllmiUll EPA W-846 6010 

SiLvar EPA W-846 6010 

Organic Compounds in Exrracr NA 

U9lL 

W/L 

W/L 

U9/L 

US/L 

U9/L 

ug/L 

"9/L 

ccnrne"~ 93 

s 250 

1350000 EP3 

<5 

70 a 

e 150 

0.51 

* 300 

-G 10 

CC~~~CS EP~. wa 

s 110000 

c 88000 

-z 2200 

< 4400 

< 66000 

e 19.0 

( 131oao 

< 4400 

<max. wnc.: 
5000 

100000 

iOO0 

SC00 

5000 

ax 

loo0 

so00 

Corrosivity NA 

lgnitabili.ty ,_ EPA SW@4.,1010 20 c above 110 above 110 
(min. wmp.X 

60 

45 



EG3G idaho, Environmcneal Chemistry, ROA 890087-c 

P, 

L*g*“CJ: 
9PQL = 

PaI. = 

COme”tl: 
a 

06 

EP3 

EP7 

Ml5 

RD2 

Below prac:ical qdancitacio" ievei. See POL definition for furrher explanation of pracricai quanri:arion [evei. 

Pracricai quantitario" Level. This is the Lowest cancentracia" reliably measurable (i.e., 33% maximum 
wcertainry in precision and accuracy at the a"e standard deviation confidence Level) for normal samples 
during routine Laboratory operations. 

The presence of this elementlcompound in the aososiared Laboratory merhod blank indicates the analyre 
found in the sample may be parrialty OP completely a resuLt of Labcrarory conrami"acio". 

Analyses of the ail matrix of these samples requires ram~ie dilution, which results in the sample- 
specific PqLs being 3 ~0 10 times higher than the values Lisred. 

The sample does exhibit rhe characrerisrics of EP twicity for metals (i.e., mecal ClnCenrraCionS exceed 
the regularary maximum concentrarien). 

Under method 1310, oil samples ."ay be treated as either Liquids or SoLids, depending upon their 
densities (e.g., heavy ails and greases we treared as soiids and require the EP excraccio" procedure: 
lighter oils may be treated es a Liquid and are digested for total mecalr). Insufficient sample 
voiume of the oil phases existed to determine uhether they should be treated as Liquids or soLidS; 
therefore, based on visua( examination, the oil phases uere treaced as Liquids and digesred for rotai 
mara,*. Total metals results are normally reparred in units of &kg, so total concentrations yew 
rmltlplied by the oil phase density to converr ID units of ug/L for conpariso" to the EP Toxicity 
regulatory limits. 

The reporred < vslua (the sample specific PQL> indicates that the analyre YBS not detected i" this 
sample phase et Levels exceeding the POL. The Listed value is "ear to or exceeds the maxirmm 
regulatory Limit: however, since the analyre was nor derecred in the t~rai matals analysis, 
it is unlikely that the actual sample c."ce"tratio" wcuLd exceed the reguLaCory limit. 

The oil phase of the sample was digested using N-846 nethod 3030 <a sulfuric acid reflux). Reported 
values for barium may be biased Lou by up to aoX, es indicatd by 00 data, due to precipitation es 
bariwn sulfate. Hcrcury analysis ~8s performed on a portion of the Method 3030 digestate. 

SOWCB of the regularwy definitions is the Resource C~nrewatio" and Recavery Act. 

lnor&is Te#dcal Leader 

Quality Assurance Review: 

-.- _ 
Technical and Quality Review: 

Organic Technical Leeder 

Release Authorization: 

a&& T. Benner~, Ph. 0. 
Labaratwy nanager 


